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DYNAMOMETER AND AIR SUPPLY SYSTEM
The TMB 35-horsepower dynamometer, fitted with an air supply system, was used for the tests. A schematic diagram of the air supply system is shown in Figure 3 . Calibrations of the thrust and torque elements were made in order to insure that there were no errors in these miasurements due to the air seal .
The calibrations for determining cavity pressure (P3) were made with the propeller blades exhausting air into the atmosphere. The atmosphere was used as an infinite cavity of known pressure. The relation between the pressure ratio (P3/P1) and rate of air flow (Q ) was thus obtained.
During tests and calibrations the temperature of the air Varied less than 5 degrees Fahrenheit, and so no correction for temperature was made. A correction for density change and supply pressure was made to all air flow readings so that all air volumes discussed in this report are at standard conditions (NTP).
TEST PROCEDURES
The propeller was first tested in the TMB 24-inch variable pressure water tunnel. These tests were run at 40 fps and the rpm and tunnel pressure were varied to obtain the desired speed coefficient J and cavitation index a. During the tunnel tests the propeller rpm was varied from 1400 to 3000 rpm and the pressure at the propeller shaft centerline was varied fro« 4 to 38 feet of water.
The ventilated tests were then performed in the TMB high-speed basin.
In the basin the pressure at the shaft centerline was fixed at 38 feet of water. The forward speed was varied from 10 to 26 fps and the rpm from 900-1800 rpm. During all tests the Reynolds number was greater than 1 X 10». Table 2 summarizes the tests reported herein.
During the ventilated tests the air temperature (t), air flow (Q ), and metering pressure (p.) were measured. The cavity pressure was then obtained from the calibrations shown in Figure 3 . Determination of the cavity pressure in this way is reliable only if there is no critical flow (choking) anywhere in the system. Therefore, in order to obtain reliable values of cavity pressure, care was taken during the tests to avoid critical flow.
As an aid in running the tests, Polaroid photographs were taken during each run and developed immediately. These pictures were often used as| a guide during the later tests. Still photographs were also taken to aid in analyzing data. A composite plot of the powering performance at design J is given in The tests show that at the lower J, where the section angle of attack is increased, ventilation will occur at higher cavitation indices. The tendency to supercavitate, and hence ventilate, at high angles of attack has been shown to occur also on hydrofoils . 
CONCLUSION'S
The data presented in this report clearly indicate the effectiveness of ventilating supercavitating propellers at lev speeds to Induce a fully developed cavity.
Correlation of the power performance through cavltation index (based on cavity pressures) has been obtained. In general, the air supplied to the cavity raises the cavity pressure and thus reduces the cavltation index. Hence a fully developed cavity can occur at speeds too low for supercavitating operation.
It was found that raising the supply air pressure will reduce the cavltation index as long as the mass flow of air is increased. If the supply pressure is raised too high, say above 20 psig for these tests,, choking occurs in the supply system and further increasing the supply pressure does not affect the propellers. The location of the holes was not thoroughly investigated; however, it was found that unless the natural cavity enclosed the air supply hole, full ventilation did not occur.
FUTURE INVESTIGATIONS
From the information contained in this report, it has been concluded that ventilation of SC propellers is a feasible means of inducing a fully developed cavity at relatively low speeds. However, in order to gainfully apply ventilation, several aspects of ventilation must be further investigated experimentally and theoretically»
The tests reported herein show considerable scatter; this has been attributed to indirect measurement of cavity pressure. Newly developed instrumentation will provide direct measurement of the cavity pressure and hence, reduce scatter. As soon as manufacturing of this equipment is completed tests will be performed in which the cavity pressure will be measured directly.
In the present Investigation it was found that the powering perforraance can be correlated through the cavltation index. This allows the prediction of the thrust and torque when the cavltation index is known.
At this time, however, it is not possible to predict the cavltation index at which a ventilated propeller will operate since the relationship between
propeller Iqading, air entrainment, and cavity pressure are not known. : --c -3
